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A bstr a ct
Thehistorical(195 1 to 1 9 96)ye arly m ean ofairte mperatu re andaJln ualtotalof minfall data
丘om 21m ete or olgic alst血 onsinthe So uthe rnPart of T hailand w ere an alyz ed bytim e s eriesplot of
the a n o maly &o m the baselin eperiod(1 961 to 1990)or丘o m the whole period ofrec ords, and by
v ariability ofye arly m ean a ndthree-ye ars ru n ning me an,in orde rto s eethetre nds of thesetw o clim ate
ele mentsL The statio ns aredivided intotw ogr oups,theEastc o asta nd Westc o astof So uthernThaila nd,
o w mgtothe differentphysiography･ Thelinkage ofthe m with the E N S Oev e nts are als oin v estigated.
Al lstatiollS e xc eptPhtlket(West co ast)sho w risingrain fallatprese nt･ M oststa加 ns.sho wdecre asing
tre nd of air te mper血 re ex cept Ran o ng(West c o ast), C hu mphon, Pr achu ap Khiri K 血an and Sur at
Tharll(Eastc o ast)I Dtlringthe E N S Oyears m o ststation ssho w min u s r ain falla11 0 naly and at Upper
So uthstat10 nSho wpltlS rai 血11an o m aly,butLo w erSo uthstatiorlS Show min u s r ain fallar10 m aly;a nd
minlS airte mperattH
･
e a n o m aly.
IntrodtLCtio n
Clim ate Cha ngeinIP C C(Intergov ern n entalPan elo nClim ate C hange)us age refersto a ny
change inclim a:te o vertim e whetherdtletO n aturalvariability or as are s ultof hm a n activity. Clim ate
has changed overthepastcentury･ Atany o neloc atio nye ar-to- ye ar v a ritio nsin w ea也er c anbelarge,
btlt a n alyses of m ete orol glCala nd otherdata o v erlarge are as and o v erperiods of dec ades or m ore
ha v epro vided evi den cefor s o m eimportantsyste m atic changes･ Glob alm e a n s urfac e airte mper ature
hasincre as ed bybetw e en abotlO･3 andO･6
0
csin cethelaLteI 9thc entury;the addito n al data a v ailable
sin ce1990and the re- a n alysessin cethenhav e n ot significa ntly changed th is r ange of estim ated
in cr eas e･ Re ce nt years hav ebee n a m o ng the w ar m est sin cel$60,i.e･, in the period of instru m ental
re c ord,despitethe c o olingeffe ct ofthe 1991Mt. Pin atubo v olc anic eruption. Night-tim ete mper atures
o v erlgld havegen erallyin cre ased m or ethanda;ytim ete mpe ratures. Regio n alchanges are als o e vident.
Clim aleis expectedto c o ntintletO Changein the future･ A ge n er alw ar m lnglS ex pectedtole ad
to artin creasein the oc c u r r e n c eof xtre m ely hotdays and a decreas ein the oc curren ceofe xtre m ely
c old days･ War m erte mperatureswi ll leadto a m ore vigor ou shydrologic alcycle;thistr an slatesinto
pr ospe ctsfor m ore s ev eredro ughts and/or伽 odsin s o m eplac esandless se v eredr o ughts and/orflo ods
in other plac es･ Sever alm odelsindicate anin cre asein precipita土io nintensity, s uggesting a possibility
fTor mor ee xtre m e rainfalle ve nts
The cha ngesinse asurfacete mper atur esh the Pacific Oce an(EI N in o orE N)arLdcha ngesin
s eale v el atm ospheric pr ess ure acr ossthe pacificbasin(the Sotlt hern Os cillatio n orS O). T he se
c o mb inedcha ngeshav e c o m eto be c om rn onlyreferredto asEN S O. The ass o c血io nsbetw ee nE N S O
ev e nts and u n usu alchangesin no rrn alclim atepatter ns(c alled an om alies)aroundthe globe havebe en
referredto bys cierltiss as
` `
telec on lle Ctio ns
竹
･ These al･e kno w n co nn e ctio nsbetw e e nE NS Oev e nts and
cha ngesin distantw eather or clim ate relatedpro cessesI For e x a mple, there ap pearsto be an ass o ciation
betw e erlE N S Oev ents a nd dr ough ts orno o°sirk V ario usparts ofthe globe.
E N S O is a n aturalphe n o m e n o nthtre ct]r s e v eryfe wyears. EN S Oe ve nts w a x a nd w a n e over
tim ein their respo nses t o clim aticflu ctu ations･ The E NSO m aybe called an a n o m aly･ The m aBn
.
tude
ofan EI Nin ois defin ed by degree of departurefr orrl alo ng-ter m av e rage ofan o malously w arm se a
surfa ce te mperatur esin the centr al a nd easte m Pacific･ Frequ e nq rehtesto its retu rnperiod inthe
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orderof2 to 2 0ye ars(m ore specifically, a m ajorEI Nino oc血 s ev ery 8to I1ye ars,
.
a nqa minor orle
ev e ry2 or3 years)I The du ratio n of､
EINin ois 12to 18 m o nths, with a fe w n otable.ex c eptio ns. The
are al exte ntc o uld beinterpreted･to m eanthe spatialextentar ou ndthe globe･oftheiznpacts of EI N in o
and itstele eo n n e ctio ns･ T 山s w ouldv ary dir ectly with the s申erity of the event, wi thm ajo rEI N ino
e vents being linl(ed to m ajor W Orldwide impacts an
■d miTrOr On eSlinkedto loc alized For r eglOn al
impa cts･ The speedofo ns el of EI N ino s of 也e order ofm onths. Oc casional ly,ho w e ver, e ve rltS hav e
begun, o nly to collapse a洗er afew m o nths･ SpaiT
'
aZ dL
I
spersE
'
on r efersto dle由･e ain the ce ntral and
eastern Pacific thatis erlC O mpaSSed by the a n o m alo usly w ar m s ea s urfac ete mperaLtur eS･ Te mpoy al
spa c 7
'
ng, Withrespe ct to EI Nino, r efersto the returnperiddwhich, o nthe a verage,is 4 .5years. The
1 90to mi d-1 995persistent w armphase ofthe E NSO(which catlSeSdroughts a nd no od in Tn a ny
areas)w asu n ustlalin the c o nte xtofthelast 120years.
蜘 垣虫
T his paper‾is apreli min arystudy ofclim ate change andthelinkage ofclim ate v ariability with
E N S O intheSouthernPartofThailand.
地 星
From the physiogr aphicfe ature,the Peninstllar of Southe rnTh ai1and maybe divided intotw o
r?gio DS･i･e･ the ea stem and w estem sides･ The highm ou ntain ranges arethebarrierforthepassing of
alr ma ss e s. The East c oast ar ethe e m erged shorelin e, while the West c oast arethe SUI)m erged
shorelin e. Thetopography ofbothc oast is differe nt丑･om ea ch other. The East co astis char acterized
wi thwider c o astlplain, bordering the sh allo w GulfofThailand. The n 虻rO W eSt c oastalplain is at
Prachu ap K hiriKhan Pr ovin c e and the wi destare atSurat Thania ndNakho nSi T harn m arat Pro vince s.
So ngkhla c o astis abrackishlago
.
on and barrierbeachsyste m･ The relativ elyshortstrea n s加 w to the
Gulf. Tapi Riv eris the biggestrIV er O nth is side. Itfbws to Ban DonBay of Sl mt Tb mi Pr o v血ce,
which is the biggest m tlddybayin the Sot1th.T here aretw obigislands, Ko Sa m tlia nd Ko Phs- ngan,
which belo ngtoStlr atTha ni Provinc e.
The chara cteristics ofthe Westc o astare dro w nedrivervalleys withma nyesttl ari
'
e s,bays aTld
ruggedc o ast c ornparingto die m ore Straightc oastlin e of the Eastc o ast･ The mainislands areP hlket,
Larlta, Tan lta O. Therelativ ely exte nsiv9 a nd big m a ngr o vetre es arefotlndalo ng the riverm o uths. The
biggestriv er on th is sideis Krabuririv er, whichis‾theborderlin e of刀-ailand m d Mya nm aT atRa n o ng
Pr o vin ce. The c o ntine ntalshelfofthe Andarn anSeais n arr9W a ndslopingdo w nto thede eperpart･ The
highm otlrltain ra ngeis nearthe shor el he atRa n o ngこThis catLSeSthehighesta nn u alr ainfallin Thailand
atRan o ng(4183.58m m).
The physiographic.fe血Ire Ofs o uther nPe nins ula c ausesthe differ ent clirn ate 丘
.6m Easta nd
West co ast . The West c o astreceiv esheavy rain during_the S W m on sso n se as o n(May to October),
while the Eastc o astgets he a vyrainfall during the N Em o nsoon(NoyelTlberto Ma rch)･ T he m oTISO OTI
s e a son happe nsarotlnd Septernber and October and th is als o cau sesh n:vy rain or s o m etim esflo od in
the eastc o ast. The hea viest annu alrainfal ollthe Eastc oastis at Narathiw at Pro vin c e(2460. 2m rn),
which is appr oxim atelyhalfof Rano ng.
Fr o mKoppen
'
s classific ation ofclim ate, the So uth has Tr opical M orL5 0 0 nClim ate:Am ･
Ho w e v e r,il皇o m e a r e as, the tre nd is Tropic al Rainfo rcst: Af･ Ra n o nghasthe highest rainfall in the
c ou ntry and Phetchaburi Pr o vinc erec eivesthelo w estrainfall(986154,
m m)in the So uth･
T he air te mperattlre in the South has ratherlo w range co mpared to otherparts of the
co u ntry,i.e. 2 2.0 - 24.0
0c(suratTha ni - Phuket)andthe range of the highest te mperatureis31.2 -
3 2
.3
0
c(c humphon - Tr ang). The highest mean of airte mperatLq eis atPluket(28･15
0
c)a nd the
一o w estis atSuratThani･(26.4
0c).
辿 虹吐遡迦吐
The m ete orologlCalpar a m eterS a r e a n alysed only ye arly m ea n ofair tem per ature anda n n ual
rainfall a m6u ntfro m2l st 由ions. ThelorLgeStPeriods forthis study are丘o m 1951upto 199 6･ This
periodislong e n oughto co ver the baselin eperiod 廿o m1961to1990 as rec o m m ended byIPC CI T he
ye arly an o m aly丑
･
o mbas elin eperiod forth占stationswher ethe data hav ebe en rec orded fro m195 1 to
prese nt; orthe period ofthe rec o rdfor the statio ns where the data hav ebeen rec orded rec ently, ar e
plotted, The yearly m e a n and three-ye ars run ning m e an als o areplotted to s eethe tr end of both
parar netersI T he c o mparis o n of an o m aly valuesillENS Oyears are sho wnto s eethelinkage a m o ng
the m.
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地Fig1 is theloc ation ofthe m eteor olgicalstatio nsin Thailand which are orga nized bytheM eteorological Depar血 eTlt, O nlythe Sotlthe mPartate Sttldied.
The a n o m aly r mi falls and aTn ll a with three-year s n l 皿 I ng m ean forthe East c o ast of
Southe m T h ailand are Sho w n&o m Figs 2 to 13; a nd for the We st co ast 丘o7nFigs･ 14to 2 0, All
statio ns except qu aHim(East co ast), Ran o ng and P h ket(West co ast)sho wplus a no mal ies rec ently
(upper m e ntio n ed figu res).The rainfalls sho win creasing trends ex cept Hu a 恥 , Ran ong azldP huket
(lo w er Dle ntio edfi酢 reS).
Tbe a n o m aly ofairtemperatures a ndyearly m e anwiththree -ye ar s r u n nng m ea nforthe East
c o astof So uther nTもailandar e sho w n丘o mFigs･ 21 to32;and forthe Westcoast丘o m Figs. 33to 3S.
A llstation s ex ceptC hu npho n･ Prach甲P ELiriK han and Su rat Thani(East c oast)and Ran ong(W est
c o ast) show min tlS a n OIn alies rec ntly (upper mentio n ed figur es).The air temper atur essho w
decreasiTlgtrends ex c eptChll mpho n, Pra chu apK hiri氾l an Stlr at ThaniaJld Ran ong(lo w er rne tio.led
figures).
T helinkages ofE N S Oye a rs withtw o m et o rologicalpara m ete ra n om alies ar elisted in Tables
l and 2･ DuringE N S Oye ars,l n O StStatio ns sho w minus rainfalla n o maly and atUpperSo uth statio ns
sho wplu s r ain fallan orn aly, butLo w erSo uthstation s sho w mhu sr ainfallan o maly ;and m ostStatio ns
sho w min us airte mperattlre an O maly･
Co n ctusio n
The clim atein the Sotl her nPart of Thaila ndsho w s s om ev a riability du etothephysiography.
T he rainfalls and airte mperature sh m anyparts aredecreaslng . During the E NS Oyears,itis als othe
drier andc olderyearsfTor m ost tatio7】S.
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1 9 5 1 -7 1 2. 8 3 16,77 1 0 3 0.65
19 5 3 14 0.92 567.4 8 2 3 4,9 7 631.9 5
1 9 57 60.4 2 498.4 8 -90.4 3 610,95
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1 969 -7 5.3 8 7 4.7 8 1 8 7.2 7 5 0.2 5
1 9 7 2 -4 70.3 8 -4 62.52 14 8 3.13 -4 12.1 5
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1983 -2 2.9 8 681.82 108,4 8 179,57 1 8 2.6 128, 5 2 0 1, 3
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1 98 8L 9 6 4.0 2 1 05.22 632, 8 41.17 18 7.7 382.25 370,93
1990 -40 2.0 8 8,32 Il l.1 2 -317.43 -370.4 -4 7 8.65 -195.0 7
1 9 9 1 -4 4.9 8 -389.98 -407.32 -3 35.33 -34 9.1 31.65 1 9 7.6 3
1992 182 0.2 8 -9 8 4.28 16 9 6. 2 -93 6,43 -4 4 1.5 -276.8 5 -416.67
1 9 9 3 16 3 0. 8 184.02 6 0 5.4 8 241,87 377,9 253.25 -12 9.2 7
1 9 9 4 1 1 4 7.12 3 0 1.02 1 83,5 8 168,27 -15 3,7 21 3.9 5 493,93
1996L -6 3.18 81.92 -82,62 -521.6 3 l l.3 518.6 5 36 9, 3
8 AS E U N E 4 1 8 3.58 25 03.52 230 2,33 21 8 7.25
M EAN PERIO D 3565.6 8 2 184,1 2257.9 7
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1951119 9 6 1 9 8 1-1 99 6 19 5 2-1 9 9 6 1 9 5 11 9 96 1981- 9 9 6 1 9 81-1 9 9 6
1951 0.1 4 0.05 1.04
1 9 5 3 -0.4 6 -0 .0 5 0.8 4
1957 -0.56 0.1 5 0.9 4
1 965 -0.16 0.05 0
.04
1969 0.4 4 0.45 O.6 4
1 9 7 2 -0,16 -0.15 -0.2 6
1976 -0.56 -0,5 5 -0.4 6
1 9 8 2 -0 .06 -0.07 0.2 5 -0.3 6 -0,0 7 0.41
1983 0.1 4 -0.2 7 0.25 0.04 0.22 0.4 1
198 7 0.7 4 0.6 2 0.1 5 0.1 4 0.225 0,l l
1988 L 0.4 4 0,32 10 .05 0. 4 0.1 2 5 0.0
,
1
1990 0.54 0.42 0,1 5 0,1 4 0.125 0.2 1
1991 0.54 0.3 2 0,15 0.0 4 0.0 2 5 0.ll
1992 . 0.4 4 0.02 0.0 5 0.24 0.1 25 0.01
1993 0.44 -0.17 -0.2 5 10 .1 6 0. 2 5 -0 .1 9
1 994 0.34 -0.1 7 -0 .1 5 -0,16 ･0.07 5 -0 ｡09
1996 L 0.44 -0.0 7 10.1 5 10 .06 -0.1 7 5 -0.0 9
BASELINE 26.6 6 2 8.15 27.06
M E AN PE RIO D 27.07 2 7.4 7 27.99
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